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(54)Title: DISPLAY DEVICE 



(57) Abstract 

A driving system taking into 
consideration the conductivity of a TFT which 
controls the light emitting operations of a 
current-driven light emitting element. When an 
N -channel type TFT is used as the second TFT 
(30) which switches supply of a driving current 
to a light emitting element (40), a high gate 
voltage (Vgcur) is obtained by lowering the 
potential at a common feeder line (com) against 
the potential at the counter electrode (op) of the 
element (40). A p-channel TFT is used as a first 
TFT (20) and the polarity of the low potential 
of a scanning signal (Sgate), and the potential 
at the common feeder line (com) is made equal 
to that of the potential at a potential holding 
electrode (st) at turning-on time. The driving 
voltage of the light emitting element is dropped 
and the display quality of the element is 
improved by shifting the potential of picture 
signals (data) for turning on in the direction in 
which the turning-on resistances of the TFTs 
(20 and 30) become smaller within the range of 
the driving voltage of the'display device (1). 
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ftfi, ^ <D A — A' fftd&lt&BriBBU B-B' j»{z:33»t SBrEEh *3 

S-f, El 3 tnjsrt* A- A' i^tciffiS-r 5&g-?l4, El 4 ir^-f 4 5 

id, mwm&i o ±\zte&mm7 <d&*\z, h©tft2o stjbi*-*- 
o*?pg£$nTVN5 0 hmmi& 5 0 ©*fl5»cr4^— Mi 2 1 



WO 98/36407 



4 k 

PCT/JP98/006S6 



18 

(fe&m e a t e ro-tu) &i&i&£ix, ymm 2 1 k# lx a b 

>3ss£ 22, 2 3i;»f-^is i g> tezvmGL&nnm s t as^n 
&mm 7 \ztefe&m g a t e t afe^j-r -s £ 5 gate-?? 

- Hg2 1 iR-OJilB Oill <?>JlI13lfe3£lg 5 1 

t <nT%) litt^aift c 1 i n e dSJ^^$tl.X*3 9 , :©ftl c 1 i n 

ei^Ltii, ^1 <Dmmt&mm 5 1 sr^uts&ft^is s t aymwt 

s t Uil/iotV^, Z(Dfr#>, c 1 i n e t mGL&WW, 

m s t oj^isgis^ s t 1 1 i±, 11 <z>«mf6i*se 5 1 &mm#m t -r s 
i o ±ir»«snfc!i5 1 (ommmmm 5 1 *siu«ig 2 (Din^i 

IH5 2(0*®{r^-jg^7 {r*tf£;1-5^-*& s i gi5 2*, M LXV^ 

m 3 mast* s c - c ii:ffiat5ttti?{4, @6 (a) i^-f-is 

IC, S^S£ 1 0 ±\Z\$&m&m.m. c o m«r»Etf 2 oOfi 7 

i I2OTFT30 &mi£-fZ>tzfr<Dg,tf;<D^ V => >ms 0 0 as 

i^Hg 5 ooSffil;tt > &m&mm. c omlrStfi #Si3t 7 <£>3-* 

Bl^«)l:y-^ • Kl"fl'««3 2, 3 3 £*XX<^5 0 — h 

f&fftse 5.o.©«iBflnctt* 1 spa tenet 5 1 &m&zti % zvmmm 
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me 2 iz*mm.m3 5 &m,f5.$j\z&mLx^z Q — y => ^ns£3 o 

0<75t>^:(0200H^7tC:*3V>T*ii<Dy-^ ■ K L'-f V$H*& 3 3 £ Jfc 
SSB^irSt LTte, mi <7>eM*felit!&.5 1«3>^I>*-*64H 
Lt, *iii&«*c o m*S«»W^*«L'CV>5 0 ZftL><D&m&m,B. 
com, *5«fc Z>*«f 3 5 0tB5l;lii2 ® V IN] £ I* 0t 5 2 asjgjft $ 

ftT^S,, 12 oJIP.8*&iiicJ8l 5 2©SItlii T OK*>&& 5i®^m# 
4 1 dS?g^$ixTV>5 0 ^ OB^ ®*£ 4 1 14, ^2»lf B ^il5 2 13 
jejaSSftfcaV** h *-/u 6 5 Sr^Ltti^i 3 5 (C « ft ft (c ft fit 
L> C ^^fHH 3 5S:j|'Ltl|2CTFT30Oy-^ • h* U^f yfl 

$8ft^4 0 fc L-C14, V>i*no*ift©'t>0>«rfflV^»6'-Ct>;t:*IB 
S**\ SufSO I TORA>f,^5Ifii4 1 i4 s HI 7 (A) Id ^ i" <fc 
14 1 ^ieffiKtejETL&AJI 4 2 *5«k tflgftiglgli: LTtl^S*! 4 

3asise$n> $ &fc*r«¥**tt4 3 ©aantett, y^^A^#T/w 

iS^^$JxTV>5 0 :cMPDiIopli, il^SlS 1 0 o£Bq, fe5^ 

ftJtSntV^. Itll^LT, m 7 (A) fc*-*-*^*^ 4 0 t 

KHU El 7 (B) Id ^ i" £ ? Id N TWtta* 
fe-LJi«lfcl*ia»o"r. I TOli>&6SMXll4 1 , S3fett 

£*>OfS£'?$V^ A^T^S = ?A®@4 5, #^^^fls:^4 3 

, ]E?L&A^ 4 2 , ITOK146, V 3"? A^^rT/U5 = * A*fcl4 
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L-C, BftHf^ 4 0 *mf&-fZ>m& t I©i5i;l*t5i:, HI 

7 (A) , (B) ^^-r=&|g>t^^ 4 0 {C*5^T^rtV^*tbi@*<H4(O^Sj 
&ffi&ffitlZ>m&~a>, E7LaA®4 2 *5 4tf^a¥W{fc/I 4 3 d^it:^ 

t©l7 (A) „ (B) {r^ Lfc3§3fe§&^- 4 0 ft, VN-f HfcTJiiBfl (S 

&<Dm) \z i t omfrbte zwmmm 4 1 t, fti4, ^whv-e^ 
ti 9 id, 4 i *3 4 Tfmwmm. 1 o Lx&wm& 10© 

rftlrStLT, 18 (A) , (B) 4 0 \Z&ftm* 4 0 

t5i, 3ti4, £:PP h v -Cnk-T 4 5 fw, *f ffiimfe o p Sr^ii u-c^^s 
o <D*®{KI{-ltttJ £ft 5„ -ftefr*>. HI 8 (A) t^t«fc9i:, y 

MUlttWJW^ajtttBM 3 *3 4t>*jE?L&AJi 4 2^?gJi£ft, $ b f^IE 
AS 4 2 <£>3fi B5lw 14 I TOIgi>f)i5Ml6liii! P (]E4i) #fr2fi£ 
§ft-cv^. r©^|SilSo p fc 5 v<» tt* h 7 >T 

7*«tc^fS$ttfc*ii««-e, -3£<7>m{4i-i£*t $ftr ^5. rfttr** 

Lt, 08 (A) K:*-f383te*-?- k te&<D%\tH\z.mW)mffi.$:M-t\z 14. 
El 8 (B) tr^-T ± 5 T JIM ft* e>±JHMKl6]ft>o y 

r*^-'?j*ti:k<D<&mwifrt>f2Z>mmm,m4 1 ce*) , itoii 

4 6 , ETLSA^ 4 2 , %SS¥^#JI 4 3, 3S 3t t£ £ t> O {5 if V> JJ 

v^ft©«it4r*r-t- z&Km* 4 0 ^Mi-si-fcfcoxt, iE?ia 

AJ14 2*iJ;tf*r*2£*#Bl4 3 14, t^tSi^l^ O^;*?^ 
feir4 fl^v^Jf bank o {ffl B f fttf , _k TteB T m 
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, !)f ^A^tT^S- 4 5 KB*«« 4 ltl C^^-CSfJI 

LT^5^3gK&oTV>T<b3j^{-£P£ % I TOlf4 6 bZifa 

mmo p tmzmi&~emm Lrv>s*igfcfcoTv<»T 

v^ 0 eftSfe, Dfi'AttT/v^ ~£ AfilS4 5 i:Miii4 l ili-e 
X/^-ny^tTt iV\ EH*^ ITOKi4 6t^[6llIopt 

«fctf I TOI14 6ft/^^ib a n k © l*i 15 #c <£> 3* i^^fig L T <fc 

4 i ^-eft^ftiEfis** «t v-km t Lr«ffi*spp*n $ft> 0 9 (@7 (a 

) , @8 (B) K^-f 3£}t3li^ 4 0 (Dn,m » HI 1 0 (0 7 

(b> , 08 (a) k*-*- 4 0 (Dmffi-mE.&&) 1- -en-en 

EpftnftEE («tt/i5*«*4 1 mJti-5»ift«*o P ©« 

^ 0 tfl^ifl£l4 3i;«}i5ii (Klbftft) tfi&*U:J«*i-5. 

EDifi Lt^)tL, &%m* 4 0 cO&fmfttt^ #1*]** o p fcK*t 
3*u SW*Bi*m«i4 l «s J:^S^S« 10£i§LTJttffl$ft5 o * 

tit KRmz, swans. (mw/mmnm4 1 o P 
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ii:%ottifi«4 3 li^M (^s&mSE) asativf* &ytm*4 

oj±^flri-5„ ft*5. 010 (r^-r 0i|-cii^n j eix+ 2 vftia, 

l:f BSt^r i-bfeS. iE?L2£AJf 4 25:11/^1;, 

H4 3 ir** L-C3E?LS£AJi 4 2 $ Jx T V> -5 {4g 4: teS^iffil tf> & S 

fc« J f-&AJi4:Rrt3»£'*>*>3. jE?Li£AJf 4 2*5 

A® tf> pf* &IS: rt 5 »£- £> S o 

(T F T©#tt) 

Z <D £ 5 \zm& L fcJBft*^ 4 Otro«*«r$iJ»t5fc«>(OTFT ( 
i2l:i3(nil^TFT2 0j3j;O ! l2©TFT3 0) Ht, 
+ *5J:tJ!pf + ^/H©TFTOlItE«ttS:@ l l is X Xfi 

mi2 (V^ tKDmiZiS V^-C'l> , K U >C V ffi BE & 4 V s 8 V CD #1 £ ^ L 
TfcSo ) {r^i-o intoli^^S^i:, TFTte, y-M 

tr/jio-C K >«»fn^li^:-t-So r ft lr *t L T . ^— hSflE;&SL#^ 
flSSffi^TIil S t > TFTIit7ti (SlSSt^JS) tftotKMV 
Sift** 

l;|l©TFT20tiJ: 20TFT3 0 $r ®i -f S 4 f©Igli, 
HI i 3.«.. **%£B i (D&m&Uft* eootKTcll^fTti 
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■T^^*5> 0 13 (A) K^-tiptr, l 0 I'^tL t , &m 

teos (fF7if^->->7» *?&m#x% ¥&m®# 

X k I.X Zf 9 X-v CVDSti 9 J? $ 2 0 0 0 ~5 0 0 0*>^^ 

h p- a<d^ y =» ^s^biR*^ stub^e? (H**i*. ) *mj&-t 

So fcfclitf ©SUtSrifc 3 5 o°c[r|S:^LT, T»«««l«>* iB ^ 9 
X7CVDSi:i «3 £ 2* 5ft 3 o o~7 o o Y^-J-.tDT^e^ 

7 7^©'^!) =» 5 * 100 &JgEfc-t-5 0 »C7^^7 

T *<7>iy y a 1 0 OtSttt, U-if T=-^* 

fcl±B« Jfcfitfcfc if ©*g*fl:xa«:*TV^ ^5g#]gl 1005;^y^!J = 
^JBSKiig.i-ffc-r 6„ l — if T--/Wfe-Ctts fcirxitf. ^ =3r v- U - if 
-Cl^-Ai^rof^i54 0 0 mm©7^ yt'-ASrfflV\ Z<D 
\-Z1tb ?Lt2 2 O 0 m J / c m2 7Y V t-A|:oVNtl«©M 

^■*i$ucisrt 5 i — ?m&<D M°-?m<D 9 0 %{zm%-t z&fttf&m®. 

ifctc, 0 1 3 (B) ir^-f J: 9 13. 1 oot^#-sy/L 

TJltt©*iftg2 0 0, 3 0 0 H, * <£> 3? B5 (- 2t L X, TEOS ( 
Th7Xh*->->7V) * k Lt7'7X7CV 

Djfelii Off^^^j 600-1 5 0 0 ty;/^M-Aro->^ ^gMfc 

El l 3 (C) ic^-T <fc T;u? = ? A, * *V y 

* >y*^>t£k'<D&mmfrbt£z>mm.m**'<y* : fc 

* *> iSLfct, /^-^y^L, £&i&g ate <D-&k LX<D<? 
- hM2 1,31 &J£fSi-5o :roiStl±ltlc line fcjgfifc 
t5. 'Hf>* 31014^- MS 3 1 OMfg^^T'foSo 
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frfeiiA^-c, •> V => vjfjg 2 o o , 3 o oiwli^- MS2 i, 3il; 
JttteBl^Wiry-^ • Kl/^y««2 2, 2 3, 3 2, 3 3 ^1 

J3^T«ilS©T F TB&mi&&-? * ? -C4gV^£# 5> ^Fi&#> tf> g A £ 

mi 3 (d) id^i-j;5i-> ^1 (Dmrnfemm 5 1 srUf&L*: 

=>-^F*-^ei, 62, 63, 64, 69 SrML, y*— * 
& s i g , ^fiigl c ! imtJttfj'- H«3 1 ?>StS:g|S#3 1 0 tn 

m^ssta^^s t i frit*, sm&ft&tts s t , &m&m,m com, 
*5 ± tf^jftss 3 5 &Bi$.-tz>o ^(D&Mk. nitLKftmrn s t 

* f*-/W6 9 *i J;t>*jSg:SB# 3 l 0 ^r^ir^- MS3 1 
lr^^-f-5o iOi 5 tLTll OTFT 2 0fc±tf|2OTFT3 0 

^f^t^o sti c i i n e im&ism®® s t (Dmm&ft s 

t 1 tliiotMltc a pi5^fi£$ix5o 

ftlCs HI 1 3 (E) ir^i" <fc 5 l£, 12 <Z>JlF«S1l£i|tJ8l 5 2 £7£)&L, 

6 5^«t5 0 $ 2 OBIHtfefftfit 5 2 O^ffi^^^^flUSt:^ 

j£ /^--y^L, aV^M*-;^ 5^^Ltl2©TF 

T30©y-^ - KK 3 2 irttftitttt: SBXttS 4 1 & 

&tc. El l 3 (F) tc^-f <fc 5 12 tf> SIS Ife8:lg& 5 2 roasaiflite 

ig#igt4 3 , :fe*tfjE?LttAJl 4 2 SrHtf J: 5 fc»L 

, Jl.b a n k Sr^^i-Sc - :t, W«£^3lftlgl4 3 li, 
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b a n k &JB(fti- *J^lBJr« 5 ffltft 5« 

JJJclCs ? M b a n k ©rt L"C>f V * a S> h ^ y K I 

lilU, /^^ibank CD 4gflt£(£ W « ¥ *H ft El 4 3 £^J&i-5 0 1^ 
/<y^lb a n kfflrtffl®tl;MLt-f^^^iy h ^ y K I J 

, b a n k ©rt*«l*fc]E3LttAi 4 2 Sr»J«t5. ft**, EI 

7 (A) % (B) *5<fcT>*!2l 8 (A) „ (B) 8r#lL t»**^ 4 0 O 
*Jt&R!HLfcJ:5^ ^^fllitircfcoTtt, t« i l £ lftli4 3 *3 «fc t* 
IE?Li£AJi4 2 £7£j£LTi^< M J* # A *l # £ - Hfe5. 

tt-c&So incsLt^ *r*8*a?tt)8i4 3 ^jetl& a® 4 2 coitfjiift 

^® b a n k &oXmmizm.J££ft. B«t5B*t»*ffl5: i 36S 
*V>. ^y^|banki+^il<ilSlt*3<t, -fl^S?* 

W«S¥-^#Hil4 3-S>jE?Li£AJi4 2 fc-f ^ * * yhtt 

$ g a t e (Dmmufo\z®oxm&irz^-rti<Dmm 7 mut, stria w 

, ^fPQ-C^-r«tplC, £$i gate <Z> i£ K * IfiHt f& o T # W BS © tt: 
IIUy^';*s/h^?Kl J ¥£#181 4 3 ^trBfcffl 
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9 *y =. V \- ~ V K I J O ^®J«I« *5 fffi ^ «5 . , ^ * 5? 3i y V 

L a> 5 & K: , 0 13 ( G ) tr7j*1- J; 5 1 OcD^EfflSlr 

^r^m® o P sr^Rg-r 5, 3-t-> sterns o P &±m * tz\z* v y << 

:}iboTFT striae iff ^ 7|:tft$tI^lx^ 
< VMi-SB£gffl LtfrfcjiS, ^ttSfc. ^ShlsIK 

o 

^ot, -^-^fllKtlilHlK 3 33 £t>*ji£gffi!lI*»![eJSg 4 {4VN-f n <b , 

^ JI b a n k |d<t o -CSI^n-CV^Sfcfe, - H & <Z> JPftl @ 8§ » fjcSi*£ 

t-*t ltm fam<& o p asfift sftiiifcctt, PKiiHiKcDiBj^ji t Si- 
ft ^ *ii o p fcCQUfltC-^V^Jfb a n k # # 5 - fc l£ ft 5 „ ^tttS:, 

iJtSij-II^y^i b a n klrfSLtfcSc =&oT, x-^^s i 
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g t o p b<DffllZsO?mb a n k Z Z k Z> <D X 

Sfcte, #?gJi-e»±, ®3, 04, isiufiae (A) fci^-r £ 5 

M^S«B4 1 i 35i: asafesflPUrt^t)^^^ ■ bankW 

fStSfciV^, t4bt>, @6 (B) d^i" <fc 5 I- > H3t«® 5 l it 
IBM 3 5 fc dSftfeSffttlC^y^JI bank imtfc £ ftT V> * 

, fc t *.VX*ti*:*tl*lM o p t©&lt:lili^i^ttl*i* 
1114 3 #*3fcL-cb, r <D)t{i*i^mil 3 5 irttfam^o p £ te*$;h, 

Hi c om©ili j e«)^«<tiv\ 

* fcs ME© <}: 9 ClfeO h T?«j£ Lfc'O* JB b a n k £38 

sa^&g i x-ji, ^fts® o p ^smss i o <Dm^m<D±m. &z> 

^a|#l8£4 3 5 
^•O-^^bank £rm£© U- $? ^ h "Cfllfifc L ft ft £> , ^>-^JIbank 

Y V * Xk LTiiiL, MfSim^o p d> o & ft * S 
ft £r ii £ ©- -? , a :x h 7 * h Jta*ii?V^ #J-&2 S £> 5» 
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Ibank^?lJfflfCg Bm&&)\Z&Km®Z&fe-i' % ' t 5© 

& 1 tfD±{ii3 V>T> l$(D7-?Hs i g, l*©*IISiic om, 
1 PKDmm 7 1 0(7)^fi: t L-C7£S£$ gate <£> W> 15 fa I' ISi <3 L 

om^lMHii s t t©raii*^Ltfciv\ c irii, El l 

4 (A) , (B) iZ^-T «fc 5 s t fc hSJS3 1 t 

*mf\tf)\z&m£ j £ ztzfrw— h mm s i <Dm®u& 3 1 0 &jam& 

MB.C o mG>TJi«K:*-Ct£»L, r. w 5f IS SB # 3 l o b&m&mmc 
omt©^©(lIt5li 0JiMI&»BE 5 i &BW,#mk 

c a p &r #1 J?5c "t* <5 „ 

Sfif^Ic a pl:ov^tli, 0 ^ £ ^B&i" 5 # , TFT^rl 
fi5ti-^fci6<D jK J) ^ y = ^I^SrjpJffi LTflfEic UT fc J: < „ Sii 
BR 5>i\ tfrlk t t^Tig-Cfc 

imm<DMm 1 ] 

0 16 (A) , (B) tt**!,^*!^ tllt^Stlfct^f©!^ 
T- -5 o • . . 
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015, mi 6 (A) , (B) <r^i-J;5iw, #J12fi-ete, Ii©T 

F T 2 0 liN^^^/UM-Cfo-So ttoX\ gate {ft ij£ £ ft 

llCDiot, 7*-*i&s i gi 1 f)ll©TFT2 O^LtftHStc 
a p fcWfc«-£d a t a *S##ii*lXx g a t e i^ilSSftli 

^Sft# S gate*5<g;®fi(r ft o T V^ fl^^fic a plrf£J$£ft 

tiH^f da t al:iot^2©TFT30 # liftl ffol *3P $ ft 5 „ 

|2©TFT30tNft^;HTfc5. ^ o X , x — 
^* s i gi>E,ti, A*T«*i: cap 
IRO^iS^fS-^d a t e i&*ft, fflUTtt* £ i"'** B*«>«»#* 

c a p fcttflam(£««5Htfcflr#d a t e SiSft, * ft C T , 

3 ~ -C, |2OTFT30©y- h^EEV g cur c o 

mOm&, *JiVS*«'« 3 0 ff>m.{tL<D 5 tflXfiV* % 

0 o p 0 bT*ii^m^ c o m OSte^rte < Lt, 
I2CTFT3 0^^-V^SI(r^ofci#ICUi, ^EPFf/Tf J; 5 I;, 

&ytm* 4 o c o mcjuiiiss^sj; e> t'$u£ 

Ufc5 0 r©feft, |2©TFT30©^-HffVgcur ft , *ii 
*iii^®j^c omOl&lCOV^-Cli, #i§i£®ifec o m £0 W. itL t M fa * 

mo p ©set ©nu^steKtsMs-f sb^im 3 o ©i&itsstx , 

F T 3 0 (O^- MffiV g cur jii l^ffi tf5 d t # T t 5 it ft 

, $ 2 ©t f t 3 o (o*^mm&*$ vnco-c. M^m&xm^^rfo^ 

1 Sfc, B*Sr^*T^li t-fSBR^, |2OTFT30©^ 
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% (Dn&tewnm s t <z>ft<£, -t- Kt>*>. m&m^rd a t a <Dnm&m 

<Dm<tL&Tlf -5 r tiSftSWt, Btt«* d a t a (DMt&Z'hZ < L 
, *^^g 1 trsstf -SiiKimJE&Tff s r t -5„ 

/«fc*S, I2CTFT3 0 (DXlsMMYS.. ? ~ h MS. V g cur dBSbi 1 

*BB-e 14 , I20TFT3 0 <7)^->-m»E)5 5 *ji^l:^ com 

fttda ta <z>i«tttt{M atfifttf o P <onaj; «j fls^ftffite 

ttTIf , m&m*k& a t a tf>^*i£/J>£ < It, ^^^S 1 f-*3^5 

®&fa^d a t a <D&mtiLW<Dm&& . 2t[*]ft@o p ir^iftl^it'T 
»f , m&ia -8- d a t aCD^IS£T/h$< LTfc iVN„ 

a>£>^ij&$;fx SIS data <Oft&Sr, *ilf£fti&l c o mromfei: 
fcbtfc LT-^itGmftfflin- ltfe5. I20TFT3 0 {4 N !f * M T 

- h iEV g cur (#ili£fti& c o m £ >3 {&<^ft&) ^ 1" 5 d t \Z 

/iS, £fc{4. I2CTFT30C V — V ftJE V g cur Oiffe^fiSd>^ 2 

fi^i5*5J:5l:. MikiB^d a t a <£ ft & fflS tf> ft fit £ i«j * \z. K « 
f5„ UTtttttfcSI*7fcl3V^ , C«2OTFT3 0© 

^— h ft/£3r . I20TFT3 Oi5ty^ii:*5 

N d>o, I2WTFT3 0©l#V^ffilff^TI5iCStt5c C <£> 
I*, mM&d a t a <D<gft{£ffi!Xaft&£JblEtf>iI 9 iti IE St 5£ L 
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• ft 2 CT F T 3 0 liitiffilTLttliKfco-C, *V*«3JS«»T 

(rJtLT^-^j^s i g ZtlZm&m a t a ©tft^, * 

ii^m^c omir^mfilciL-CM^ff^-d a t a < Ltt 

J: v. 

r. CD i 5 KBSfcte-f- data tfM&mftffifliOmf&Srft 20TFT3O0 

^$<t§5o-e, Steffi data <Dmmn&.&Tif « r t 

So La»t>, «l[EOiJ8!), «*&jfcflr#*i-f 5fc*©Hfctt*d a 

tfcSOT, data <D«{£fi, ttffilttff o p £ c 

iEtbmEE^Tff 5 r h > ^^^g 1 O^gS^fcTtf 5 r i: is-c 

#So -OJ; 5 IcSfiJltl), Hft©«T» »f£©£*?s ftf£«r 

immomm i 

El l 8 (A) , (B) li^HfJi, #W*K:*jfc$;h,fc*-**- roi^ 
Tfo-Sc ftia, *M<dt&% l <b ttSStti, S1CTFT2 

0*5.fctfft2<DTFT30 (7) V^-f H & P 7 t^/H©T F T Tfllfife L 

tfcs. mt, mttomm 1 t w-»ft*tti8«)t» it?* 

£ R <s $ .-frX *> 3 *f t? *> "9 % ^Otoo£jro^Tf*|i^fcl8ric£*rih 
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Ell 7, 018 (A) % (B) \Z7jk-t £ ? iz, Il©T 
FT 2 0 fc£ P^^^/U^-Cfc5^fe, jfegi^ gate i^WJJlS* 
gifS gated* fl£m&K:fco fc * , I1CTFT20 & *>&Wi\Z. 

|2OTFT30tPft^^itfc5. ftoT, 9 s - 
s i g 3&»fe tt, ,&*T4fcffij it^tliWfltfi cap l£ 
<Dm&m-%d a t e ?8 *T4£«i t "T^ # IS * co * ft c 

a p {dfiiSjm&ffiilOS^ft-^- d a t etfi#t&£*t5o 

I2CTFT3 0©^- MffV g cur tt % *ii*£fti& c o 
m Comfit, *3 iU?®5gm@ 3 0 C0®&C0 0 *> <Dft^Jj OfE,®. t , *#f£ 
j$tis t comfit coHic*e^i-5 0 L S§3tHf^4 
o co*f ft®® o P <nmfiL\ztt l,x &m&W,lfc c o mcom&&i£i < Lt, 

g2©TFT3 0 *S*^^«fc* cfci#iil4, $cEP E "C^-f 

&m&mm c om«>**»e>«** : ?-4o co^irs^^^ns * ? \zm& 

LTfcS. rcofefe, I2©TFT 3 0©y- VSJEE V g cur fcfc, #il 
&mm c o mCom{4<t®fft&#S*i s t co«{4 h coHlrtB^-f S„ £ co 
*il#&*i&c omOlfi|:o^tli, #ii*&m^c omfDSffii^Pll 

® o p cos& t co m comfic^ ffl a -t- sunt ®n 3 o coa& t mm lt, 

+ #fci*v'»*fcKJfc-*-5r. <b *st* 5. tto-c, ^2©t 

FT 3 0 (D 'if — MEV gcur £ + ffi ^ffi t "f 5 £ 4: as t? * 5 fcft 
, ft 2 COT F T 3 0 <D*l/n.mti**:$ \/^<DX, g "C ^ ^ £ ff *> - 

t*S"T?#5. RS&J&JTttJB 4: + * Kill, ft 2 CO T F T 3 0 CO ^ 

- hlEVgcur b LXm^ ffi.fr &t>ti 5 <DX'3btlt£, *:<Dft, ^ <D t 

* (DmtiLGknmm s t com&, i-a frt, Hfc«* a a t a (Di&m&w 

CO ©fiC ^Ji If 5 i 5 COt?, ®f£ff-§- data <DW.m*'b £ < X 
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% 5. 

|2©TFT3 0©t>tIi5)Pf|Sligo pWi 

^m#a a t a oi6mffi{ssom&^^ *fj£]®®o P oi&j: d v 

m#£T*_btf , H^m-^-d a t a ©gB^'J^ < L T £ „ ft *S , BX 
£&*T#tSi:i--5fcfctf>iIiffe{f d a t a <D i&mtiLW <D @ft £ „ *f ft « 
41 o p ^^«te{w*-C±»f , Bf&fs-^d a t a <Dfi««:/h* < Ltti 

s&k, *mmx~\&, m-znzmkir^zwm^MLXT-fm s i g 

5>{ftii£ $n-5Sf^ft-§" d a t aWtttSr, *iiiP&mMc om<Z>®{it 
itlfc LT^>-^*£m<£l-£ -CTff -Cfc-5« 1"ftfc>*>> I2OTFT30© 
-y— h mJBE V gcur O^^td^roTFTOLt V •> {jt m E <D Jfe *t K 

^i- 5 9 ^^fSv^ft <b ft & ft 5 J; 5 fc, H^i(S-§- data© 

*I«flfc«©«{fc«:fi;«>J;:ia::eLT*>-5. ^ «t 5 , |2©TFT 3 0 

-eti^>-m«^ffi«>T/h$ < ft o , &%m* 4 o ttwi*riz*)S. ft*?, 

rNff^iit^tiiil'^LTf-^^s i g a> m& £ ix 5 Hf£ff-5§- 

d a t aCDm{i&, ^oii^l;«|c o m i ^ tfitl: fCB^il^ d a t a 

~ CD £ 9 CSffcfff d a t a © © mft & ffi * I- IS 5£ L , 

*JC1^^L-Cfc5©t?, H^{f#d a t a ©®{4l4, 2tf6]®<go p 

■5 r t sft if , nm<D&m 1 1 ra* 
[nm<DBm 2 ] 
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020 (a) , (b) te^n^n, &mm\zffi&&thti&m*<Dm.%#) 

0 19, El 2 0 (A) , (B) IC^i"<fc ? ir, #Jgtt-Ci±, |1«T 
F T 2 0 tNf t^/H©T FTt, I2»TFT30S:P f t^^S 
OTF TT«fi£U-Cfe5. |2©TFT30 Ji P ^ -V * ^W. T* 5 * 

, ^-^H s i g*»M±s ^ffftiH^tlirof^tic a ptcitt 

fl£S&iM<DIU&ff d a t ei5f #i *T# M t ■?*< £ M M <D % 

ft mm c a p \Zte&mtiLW<DWmmflr d a t e*S»#ii*iX*. 12© 
T F T 3 0 <DV— Y mEE V g cur ii s ^M^MB c o mO®{£. 33 J: T>* 

lilt 3 o offifio ^ a , miiL^nw.m s t ©is 

c o mtf>m{££ri5 < LT* 82©TFT30 G9^ — f MB. V g cur J±> 

c om©t fiiri&ftnis s t <nm.$Lk <Dm\zmm-tz x 

4 1 t JtlSLX + ^^iiSV^^K^-rS r SWC I2CTF 

, *(D$t. ^®H«)imtis tromfe, i-fcfc>*>s u^m-i-d 

a t a <£4£®Mi]tf>m&&-t«f 5 i b ^T't 5tOT?, W^^-^d a t a 
©ifiS:/h$<-C^5. £fc, I2©TFT 3 0O*yIli^!*]ll 
o p <D«ted» feitttttfcttlB*«:Xtt*v^-C, B*£,6*T#ffi "t" -5 
fefecOM^ff -^- d a t a 0{&®-{i<J!!l ttfaSJl o p <£>m&«k 9 

itiV^ffc* fc&VMi^mteKt -?-htf\ B^ff-i" data (OjS«®Sr/h$ 

s i .gv&> ft 5 Si d a t a ©*{fc«r, #ii*&Sffc c o 
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mOlftt fcbl&L-C^^&mft, Ltlftilt d a t 

a©IIS^/hJ< LTfeS. j enSfe> data Stfa 

^^^-CJi, I1OTFT20 ttN^-Y^/P^-C-, I2WTFT3 0 
i: iS*ltItfe5feft, H^$r51^-t-5 t £ (Dfe&m gate ( 
^^m-i-Sgate) ttiiJSffiT?*) 5„ :©H«U©TFT20©y- 
MEV gswte. j£:£{t-5§- S gateOiiim&Kfc i: s 

t s tiDmffis I2WTFT3 OO^- Hg©Iffi) t (D 

mfSMf'lBSi-So ---C, |2©TFT 3 0 liPf t^^S"Cfo5fc 
if), ®3i 7 £&*T fcftOiSfiHf data l± <S ® & W X h «9 , B 

|i»TFT2oroy- hmJEEv g sw{i. > ffiffc & m*-t 5 ^ ir y ■? 

— l2©TFT30O^-F HJE V g cur , &m&W.& com 
t mfi^^m^ s t t Og&||{r*B^ LfcHPH 7 ^^tT^ISir 

feSt#lr{4, iliRgilig*, s t <z>®&i±(&T-t-£MrS]tc 

l2©TFT30©y-HEVgcur tt, V m »fc it * 

I(Di5l:, *^^-eii. | 1 OTFT 2 0 t|2©TFT 3 0 k 

mmnM'?*>z.tzft , hotft2 o ©gt&^tE^sritf s^^tr 

5fcftCl2©TFT3 0<Z);d->'lgin£Ttf5'<< B&fl-^ d a t a & 

5 s ga te<D & t bf& 
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m# d a t a t z&mit\-t. mm 7 (ommmm*. m%mi- 4 0 

£r*>:*r $ * 5 V< /HPS d a t ai^jflic a p K # £ & * 
TV><|Con-C, il©TFT20©y-ftEI^Lt, I^TFT 

i gi 1 t,|l©TFT2 OSr^LTffcf^Sc a p iCj®^(S"§- d a t a 

T 2 Off)-?— hgffiV g swli, ^4{&-^Sgate(^iiimffi{r^^-t-5@{4 

tm&^wmm s t ©is (#it^i:c a P wis, £*:I4i&2cdt f 

T3 0roy-MS©lfi) irOUKfB^L, f§ 2 <E>T F T 3 0 tf)^- 
h miE V g cur J4, c o m t m@ s t £>*{4 

t<z)M^ffi^u> mifiis t oma^sjptw ufc <k # (-lis 

teffcSo fl£o-Cs ®fe»^m® s trolfiSrflttili, ^<a#, Sri 

1©TFT20C^- hmJEV g sw33 4 tfB 2©TFT30W^-M 
EVgcur 13 C^ftKISl C^-fctt ^r*tSu 

B 1 <D%fLWiMFE U-^v J (O^ISrt"C> /&*T<Ofc«>Z>iii&ff d a t aO« 
MI1C9TFT20 <D * <T> 'b £ < tt 5 ^ fa i- ^ ?! "f tl i4 

, SStt^wKifttHS-i^ttSil:!)^ - » £ # £ 2 cd 
T F T 3 0 (O^-vNF^JS^t^/h £ < ft S;&J*H££*r©fc«>0>Htete-* d 
a t a <omf£a s ^ie Lfc £ k twft 5 OT, »gtf>fl-t SrEl 3 - t as-C^ 

2 <DM#I] 

HI 2 2 (A) , (B) (4^n^n, &Kinc#J&£*Lfc#m j f £>@^#J 
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-cfcSo fcfc, *j&mv\z, mm<di&i&2 k\±R*t\z, h©tft2 

0 Sr Pft^^It b> |2©TFT3 0 «r N * * >WS!G> T F T "Cflf 
El 2 1 % 12 2 2 (A) , (B) Id^i-<fc5i-, *^®-Cf4> 2lJS©7l£ 

mikmm, I2©tft3 oiiNf t^ynt$>5fcft, x-^&s 

tttflT-frd a t e iS#£&£ft, ^fl-tiit^tHi©^^tt cap 
(Cttfi«ffifti<OH<ft«-'S-d a t e*5f ^iiShSo d :f, I2©TF 
T3 0©y — h ®JE V g cur fit* c o mOtttt, *3 «fc t^j®* 

fttt 3 0 <Dm.GL<D 5 ib<D&\,^Jj<Dm& t , ffi&&f£®& s t 0®fi£ £ © 

*6fc«iSi-5. ba»*ir*»«t?J4, fc*** 4 o ©ttftlUS o p (DM 

Lt c o m L-CfeSfc», I2©TFT 

300^- MffV g cur c o m <£> «{£ t tt 

s t oifi t ro^{d=tB^-f -5 0 d c o mco®teu:ov^»i 

+ #icft< m{4ir-T5d iras-e^SO-Cs I2©TFT3 0©*>«« 

, <75®<fc#i$Sfli s t <DM{±, -t?it>*?s H&fB# d a t a © 

mm.i<LW<Dm&& ±i? m&m^ d a t a«>ig«*/h$<T?*3. * 
fc, |2wtft3o <D*^n.ffi&#fan.mo p omtt^&cicnictt 

(rS-CTff , iS^ft#d a t a©JgtB£/h£<L-C;fc-5o S £> £ » 
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jg&ff-^d a t atf>m<4£> *i§*S®i&c o mWlfit LT-^-^ii; 

£>5 VMi^S&Ul LTiB^fS-i-d a t a ©fi«*/h* < 
„ ^rfrSu ®f£ff d a t a 2mm® o p t *i§i&mit c o 

*^1®T?fif£ l©TFT20li P f + ^^It, !210TFT30t 
5 fc«>, ®^$ral^-t-5 <b # ©jlSI g a t e <nm<iL (He 
gff -5§"S gate) lif&mffi-CfeS. miC»Lt, !2roTFT30|j:N 
f + ^^ST3t)5 HsU 7 £,S*T £-£3fcfe©iIj{&ff # d a t a {4 

^©ijl;, «ST*te> »l«JTFT20i*2©TFT30i# 
i^^fSS-CfeSfcit), ^ 1 £>T F T 2 0(D##ii^-ig^^r±»f5fcfe{C 
ttjfeSEff gate© SiR'^ *3t* J f'4 0 (DUm* 

±lf5fcfclii2©TFT3 0 O^h VjgJTt^Ttf < iS&{f-§- d a t 
a ©Sfi&fg; < t5:tll/i5. fc;fe3£fl# S gate©5iiR^W 

* A <t ®&-ft d a t a <b zmmitte. mm 7 (Dm^mr^ is 

ftgf^- 4 05r^.*T$*S^'</KOiffi^ft-^d a t aiJ^^^lc a plC 
St^*n-CVN<|ClonT, $1OTFT2O0^- hmJEJiMLT, 

s t <Dm,GL%mm\z t * t~ ^fa-^s ga te<D<&s 

{4&£fS« s t.<D«{fc*Mi-ixtf * |l(DTFT20©y- 
HEVg swioith*^ 20TFT 3 0 — hffiffiV g cur <DMX&ffl 

CXfaizm ZfttZV ! s? hi" 5. -tixtt, s^sn ©»»ma 

0>«Hrt-Tr\ ^itTWfeftO®^^-^ d a t a ©tfftSr, H®TFT2 
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ISrt^ttS, r CD k t 2CTFT3 o CD:* ^H#CD*g$n;^/h 

$ < #5;&|S]{-£*T^fci?>OH{gi{i-5§-d a t a <D MitL * 3E L ^ i 

I» « SlJt *: HI 5 £ fc t>t?# 5. ioT. n j M<DW*M2km 

ft, ± & co « tf>712 fig 2 S.t>*HJ£o^^ 2 ©fcJBfllfcasv^-c* m&tem 

mm<Dmm2\zis^xi-±. n©TFTiiNf + ^^i-cfc>), is 2 

©TFTItPf ■y^/H'CfeS. EI2 5(^^$ix5J:5l-x IS ft SI ^ 4 
0 £rm*T$-y:3^U:Si^ Hf&ff -§-d a t a com& £r*ii*&m«jl c o m CO 
«!3 t>itS< LTPf + ^/H(0l2OTFT 3 05r*->;3-:7$-£ 

^mmx-it, m 2 5 t^-t * 5 t-> 4 0 &#f#rsiJ: 

v *Bmr-te, f 2 ©T F T 3 0 i»Pf t^^ItfeSfcfc, -^ftS:^ 
£td* — MffVgcur £r 0 V (*i§#Sfm c 

om^Pm^) s fc2^fijECD«{& (*il&iic o m <t ►) iS V^lfi) 
it5iit45as, f2©TFT30©^-MEVg 
cur i»;©TFT©t^ V^SIE Vthp(cur) K*l ^ "t £ <fc 9 

iBJl^&i: 5* 5 <fc 9 IC» H&ff data CO ^ *T R# CD *& £ {£ * K 

^^ttfcs. ^ot, mti&m^hzmm i ^c*^v^■c* 2 cot f t 3 

0 fcBliJP$ft.5<if- h IE (4, «S 2 COT F T 3 0 &*ls&m k 5 k $ 
om&km Ct?.*>5iS, f& 2 CD T F T 3 0 CD L t VMg^JE (Vthp(cur) 
) «r±05 J: 5 fc*-Cfc3. f 2 ©T F T 3 0 © V^IE 

(Vthp(cur)) fr- 4 V i: Lfc & iff^lt^ 2 ©T F T 3 0 CfP 
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d a t a (OmJTffi!l(Om&iSr^*<fc «3 t , SJffcfg-f- d a 

t & (DMm&'bZ < Z><DX*. H^ft-§- d a t a^{6mE'fb*3iU : i^ 

SHfc £ El -5 ^ <t # T* # -5 0 * \Z. M d a t a © «T 

{PJKDm&^r(&*(-l$^ t fc^-g-T't , Pf + ^;H©I 2 ©T F T 3 0 

-ctt, u# v^m/£vth P (cur)t;:ffl^-f 3 \"<j\>£. y) ^-^iiifecom^-e 

a>j&>£m/Ea*{£ttixtf , m&X'h£ v^®j«;»E Lri>»ft*t&* fcv^ -en 
St, %)ti^4 0$ri*T^t5©i:if±, IH H j£ # «; v> . 

omrot&l:ix.5i:-lli5/ J ;|^tf, *»ij£«jgjtc o m * fct tfc «J 

S5*{wI5^-e# -So ^:t-, *^«g-CI±. *ii*&S^c om©tffiSr, 
I1OTFT20 Sr^-^^^tri-S t S gate© m& £ # L 

< LT£>£ 0 ^ftifc. ^3lE-(PllSZSblHlSiSlci*3V^-C, S gate© iii « 

^ IwJ*, IlOTFT20i!Nft^;Hf > I2WTFT3 

o a* p^-^/v mn#;m\zi>z>mm 7©i2(dtft3oii 

t ©^SfB-^- gate (DMitfabm&Wi 1 OT F T 2 0 © Lf V^mffi 
Vthn(sw) •? fc{&S{i^i-S 0 i"^^*>, Ei3i 7 £ 

iff^llitSilOlSlffda ta s t ©«#) t 
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Vthn(sw) < | Voff | 

\Z7j*-t£5\Z, ft 1 <£>T F T 2 0 <7> L# l^HSCE Vthn(sw) ± >9 <*> ^ £ 

fc*5, tZXKOmWi 2 ©a»«(Oj|S l©TFT20iS P *-**A'SfC, 
I2CTFT30 i$Nf + i26fc£ tfUl 2 7 (A 

) , (B) Z&misX&m-lrZ 3: o \z % Lfc#«#©*B» 
«Jfti«ffiS:Aix*iLX, Il©TFT2O^l2©TFT30i:^i$ 

Id, «*#^4 0tjBjTS*5il:»2OTFT3 0 £3S:£ld 

y S^fcttixtf, Wi&ft-f-d a t a (OteSJE-M £ tfiil^SHk&ia 5 r 

£ *st?# -5 c c omOifiSr, IlOTFT20S:t 

2S|gc^^t>i"C t 5. d 6Qi§£-(d 12, H* 7 58R«D3& 1 

OTFT20 <D # £ ji 2* Eb f£t£ 3t P$ ;& s & V"* «fc 5 Id, ?N*r:|*1IBlc*>£BX 
70|2©TFT3 OldEHAO^HS^- hti©iffili, llCTFT 
2 0 ^t>ttillt5i: * <DM&m^-£ a t e ©IftCSKS 1 OT F 
T 2 0 CO L# V>iBtEVthn(sw) & AD £ fc ® & £ 0 iBi ® & Id f 5 „ 

l%M(n>tem 3 ] 

*Bmn, m 2 3 id^<o^ffltHisg£^i-«fc ^ id, mm<D : mm2 tmm 

, V^ - f°;ft,<£>jIi^7|;i:Jol/ , >T , bftl COTFT 2 0 SrNf - + -^/l'Si L, ft 

2COTFT 3 0 ^Pf-y^^ii: Lfcfll^ro-MTfc5o 

fcfli 5**36* 1 I2CTFT3 0i5Pf + ^/H*Ot, 38 ft 

^^f- 4 o <o*n*]®4& o p com&idst L-C^il^S^ c o m<Dm.&&<$, < 

LTfc-5o t£oT, I20TFT3 Oi5ty«ilC!j;cfct^i:ii > * 

RiE -c^-r«i; 9 id, &m&nm c o mcnxfrbftytm? 4 o <ojj\zm$a 
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Il©TFT20i5Pft^^I-C, |2«)TFT30i!N 
f @2 6*5iU!02 7 (A) , (B) 5r#ILt 

% lKOTFT20^g2©TFT30|:PPtll $ Jx 5 SEE (D&te SrKis 

C (D^-a-T- , ft 1 © T F T 2 0 tf> # £ ii^ig^I £ 
±lf SfcfciwjiSff -§-<D^lR^yU* I, $2OTFT30 

©^-^IS^^TJf T3§ftj&¥g£Jbff -Sfcfcl'fiWfliff -§-<Z>mte£iti < i" 

-tmnmnrnm 3 -eis, ^^f^l©II7l:J3v^T^), hot 

FT2 0iiNft^;Hf, |2©TFT30i5p ^ -y ^ <D m & £ 
gii^Lfei^ 12 6lcfiils!KSr*ti9^ |i«TFT20ispf 
t^;HT, I2CTFT30 iJNf t^^S ttti^ttiJ:^. 

r wEKr^i-^j-c-ii^ ssftsti ^- 4 0 (DMftmm o p ©mteuiat l x&m 

^11 c o ra©@ft£<B< IT, % 2 © T F T 3 0 # * >VtM \Z. o ft 

t^iitt. ^pp f -e^-r * 5 ss^a??- 4 o <Dttfamm o P h 

C roj: 5 fcH* 7 £«fig Lfc*£-tc l±, B2 7 (A) , (B) \Z^-f 
«k5K, El 2 4 (A) te*Lfc«J8©#«»{&*»«tt£RtS3-£3:: 

**5,- ■m-M<Dj&m l 3 ir *5V>Tf*, f 1WTFT20 ^Nf + ^^It* 
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, |2fflTFT3 0i5pf ^^;H©t?t|Ili, 31 % % 4 0 O 2t |6] ® 
mop ©mffiK:** LT #«♦&*** c om©l|S:lrl&< Lt, I2IOTF 
T3oa«*yttil:ftofci:*tt, 12^*^40 o*tftm*i o p (Djjfr 

© ± 5 IC«J* Ifciftft, HfflTFT2 0 *3 J; Xim 2 (7) T F T 3 0 

\Z. S f l(DTFT20^Pf yUM -C , I2WTFT3 Oi^Nf 
^m<D b£\ztt* ^%m^ 4 0 OttfaM o p <7>Sf&:K:2t L-C^ii^S 
m c o nKOmfi^riii < I2CTFT30 # ^ IB K * o t # 

c omro^^f,^3tif4 o <D#izm status i 5 1- 

ffitftL-tzm-n h . il 1 <OT F T 2 0j3j;O!l2©TFT3 0 &r lulls' 
ClUifcO^fig 4 ] 

±IS<o^-f l , 2, 3lc:i3V>T^, 13 2 8 (A) , (B) £• 
«fc 5 lw, cap 0i^m®<0 5 *>, I2WTF 

gate OjUR^A-* <fc 9 ii® L T f£ igtRX/W ^. i ii ^ & # j£ # 

-'{r^-f^J-efi. H12 8 (A) \Z7fct £ 5Ks ifcJt^fi: c a pOPI 
M®<D oh. I20TFT30©^- h t- s t £rtf- L 

-t**5«JU:««'f-SM fc l4R^l©ti)J\ fe&Bg ate irM^iJ-T 

5 <fc o izm®£titz®mm c 1 i n e -e«j£$ft-cv<><&. 

Z.<D®mm c 1 i nellli, El 2 8 (B) ll^fJ: 5 IZ , **«*S 
gate^a^^vU^ P gate J; *) MM L>X ^ * P gatei 
jjft \zmthZ>'<^xta%- P stg £-£tf®& s t g^jR^^Sijlif 
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^^^fe-§-Pstg 12, IgiltR^A'* P gatei^jl&^flgldft o 

c a p <D®mn$'a-&mm ^xm&m^-d a t a <dw,&z^7 h 

a t a (Dm,1$L\Z.s<j\>> *m ^ P stg <D m& & AD g L ft ft <D fa ^" # <fc Jf $ ix 
•5„ I® data <DiS5«;{£<R!l Off 1 <D T F T 2 0 <D * V*£fct 
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